Background and Purpose-We aimed to evaluate validity and reliability of the Barthel Index administered telephonically compared with face-to-face assessment in clinically stable patients with stroke. Methods-One hundred thirty-one patients were interviewed twice by 2 registered nurses with identical training. Half of the patients were randomized to receive the telephone interview followed by the face-to-face interview and half the contrary. The sequence of interviewers was randomized. 
T he Barthel Index (BI) is an ordinal scale for the functional assessment of disability that has been widely used in stroke outcome research. 1 Telephone assessment of the BI has been evaluated in only 3 studies, [2] [3] [4] showing a high agreement between telephone and face-to-face (f-to-f) assessments. We aimed to evaluate the validity and reliability of the BI administered by telephone compared with f-to-f assessment in clinically stable patients with stroke.
Methods
We assessed 157 patients with stroke consecutively admitted to the Department of Neurology, "Maggiore della Carità" Hospital of Novara-a first-referral hospital in Northern Italy-during a 9-month period. The study was approved by the Hospital's Ethical Committee. Inclusion criteria were diagnosis of stroke, age Ն18 years, clinical stability, and written informed consent. Informed consent was obtained from the patient or from the proxies when the patient was not able to give consent. The National Institutes of Health Stroke Scale was scored every day by a neurologist blind to the BI score. Clinical stability was defined as nonworsening of the score for 3 consecutive days. Each patient was interviewed twice by 2 registered nurses with identical training in the use of stroke scales. Half of the patients were randomized to receive the telephone interview followed by the f-to-f interview and half the contrary. The sequence of interviewers was randomized, the randomization list was concealed, and the 2 nurses were blind to each other's scores. The 2 interviews were administered with a 2-day interval regarded as long enough to ensure that the first responses would be forgotten and short enough to ensure that the clinical condition would not change. The caregivers of patients unable to be interviewed by telephone were interviewed as proxy respondents.
F-to-f BI was obtained by observation of patients, whereas bladder and bowel management was assessed from the subject's history. 1 Telephone interviews were unstructured; operators were free to ask what they thought important to understand the scores for the individual items. Telephone calls were made from a room outside the ward to the patient's room telephone.
Data were analyzed with SAS. The or weighted (wK) statistics 5 were used to evaluate agreement (by quintiles of the BI score). Student t test, Wilcoxon signed-rank test, and Wilcoxon rank-sum test were used where appropriate.
Results
Nineteen patients died before reaching clinical stability. Seven (mean age, 76.6 years; SD, 9.9) refused to give consent. We investigated 131 patients with a mean age of 73.9 years (SD, 13.3). Nineteen patients were diagnosed with hemorrhagic stroke and 112 ischemic. The mean interval . We first investigated the validity of BI administration by telephone using f-to-f administration as the gold standard (Table 1 ). The frequency distribution of the scores assigned in telephone and f-to-f interviews was similar ( Figure) .
Reliability
The agreement between the 2 methods was excellent; wK was 0. Table 2 . The National Institutes of Health Stroke Scale score was grouped in 2 categories: agreement was excellent for National Institutes of Health Stroke Scale score Ͻ8 (Nϭ81; wK 0.92; CI, 0.84 to 1.0) and only moderate for score Ն8 (50; 0.56; 0.31 to 0.84). The wK for the 86 self-respondent was 0.90 (0.85 to 0.95), whereas it was 0.67 (0.48 to 0.86) in the 45 patients interviewed with the caregiver.
Discussion
This study shows that telephone assessment of stroke disability with the BI is reliable in comparison to f-to-f assessment. We found excellent agreement between the 2 methods with a wK of 0.90, like in another 3 studies. [2] [3] [4] We found excellent agreement in each single item of the BI with values ranging from 0.70 in the bowels to 0.91 in bathing. Bowel control had the lowest agreement also in another study. 3 We administered the BI to subjects with a wide severity range. Sensitivity ranged from 88% to 100%, indicating that telephone-administered BI is as valid as f-to-f irrespective of the cutoff. However, agreement between telephone and f-to-f assessment was lower for patients with a National Institutes of Health Stroke Scale score Ն8; this may be driven by a higher number of proxy respondents who had lower agreement and raises the need for caution in interpreting telephone BI in more severe patients. Follow-up studies based on telephone BI assessment should evaluate the validity of this method in a sample of more severe patients, who may account for up to 15% of the total. 6 Furthermore, we used 3 categories instead of 5 for this analysis and this could even increase the value.
The major limit of our study is that results from our hospital setting might not be immediately transferred to interviews obtained at a home setting, where the BI is most often used. The identification of proxy respondents in a home environment may be more difficult than in our setting and this can lead to a poorer agreement between telephone and f-to-f assessments than in our study.
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